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Abstract 
Macedonia belongs to the Mediterranean climate zone according to the geographical latitude and proximity to the 
Aegean and Adriatic Sea, but because of the stress relief the climate is variable. The character of the climate over 
certain areas is influenced by many factors, in this paper particular attention is given to the changes in temperature, 
winds, air, humidity and rainfalls. 
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1. Introduction 
Macedonia belongs to the Mediterranean climate zone according to the geographical latitude and 
proximity to the Aegean and Adriatic Sea, but because of the stress relief the climate is variable. The 
climatic features are presented here essentially for the Pollog hollow where Sharr, Korab, and Rudoka 
mountains lie closer. It has border with Albania, which prevents infiltration of humid air coming from the 
Adriatic Sea. The Pollog hollow is characterized by not a lot of precipitation as on the Adriatic coast. The 
distribution of air pressure has significant influence on thermal conditions and climate in this hollow. 
Pressing air in January mainly declines moving toward the South, while in July it is moving towards the 
southeast. This controls the direction of air currents as well. Air currents during the summer and winter 
move from larger geographical width towards smaller ones and thereby reduce the temperature influence. 
2. Air temperature 
Pollog hollow is under the influence of changing Mediterranean and continental climate. Winters are 
very cold because it is surrounded by high mountains from all sides, which have a major impact on 
climate regime in the region. During summer it is very hot in the Pollog hollow, but nights are much 
fresher and more pleasant than the Hollow in Skopje. The reasons for this difference are  changes in the 
altitude from 100 to 250 meters. The altitude of Pollog hollow is higher than Skopje. In the latter area the 
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spring season does not last longer for some years now, there is a shift from winter to real summer.  
However, in Pollog hollow there is a clearcut delay, therefore seasons are more clearly differentiated 
(Tables 1,2,3; Figs. 1,2,3,4). The large hypsographic differences between the lowest and highest points 
result in a decrease of air temperature by about 0.5 ÛC for every 100m increase. The decrease in air 
temperature also supports the fact that with increasing altitude, the amount of dust and other air sediments 
in the air decreases thus effecting the absorption of sun’s heat, but at higher altitudes air has little effect 
on the absorption of solar heat. 
Table 1. Monthly and annual average gradients of  temperature. 
ĻStations/Monthsĺ I II III IV V VI VII VIII IX X XI XII m.v 
Tetovo-Sunny Hill 0,24 0,32 0,38 0,68 0,64 0,64 0,65 0,64 0,54 0,41 0,30 0,23 0,44 
Gostivar-Sides of  
Mavrovo 
0,17 0,42 0,59 0,71 0,70 0,64 0,60 0,56 0,48 0,41 0,27 0,17 0,48 
Sides of Mavrovës-
Sunny Hill 
0,27 0,16 0,49 0,60 0,51 0,71 0,65 0,67 0,55 0,43 0,33 0,25 0,47 
 
Months 
Fig 1. Monthly and annual average gradient of temperature in the Polog Hollow (Ordinate - 0C,  abciss -months) [1] 
 
Months 
Fig. 2. Changes in the average monthly temperatures, maximum monthly average and minimum monthly averages from 
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meteorological stations of Tetovo and Gostivar during 1971-2002. [1] 
Table 2. The average monthly temperatures, and monthly average maximum and minimum temperatues during 1971-2002. 
Station ĻTemp. 
/Months
ĺ 
I II III IV V VI VII VIII IX X XI XII Mes-vj 
Average. -1,2 1,8 6,5 11,4 15,8 19,2 21,2 20,8 16,8 11,0 5,6 0,7 10,8 
Max*. 3,1 6,5 11,9 17,1 22,0 25,7 28,3 28,2 24,3 17,9 10,6 16,7 17,6 
Tetovo 
Min**. -4,7 -2,5 1,3 5,0 8,7 11,5 12,8 12,3 9,3 5,0 1,4 -3,0 4,8 
Average 0,7 1,6 5,5 10,8 15,5 18,8 20,6 20,0 16,0 10,0 6,0 1,0 10,4 
Max 3,9 7,1 11,7 15,2 21,2 25,5 27,1 26,3 22,1 16,5 10,5 4,9 16,0 
Gostivar 
Min. -4,7 -1,3 0,2 4,8 8,5 11,5 12,9 12,5 8,5 4,2 0,3 -3,8 4,4 
Average -3,8 -3,2 -1,2 2,6 7,9 11,1 13,0 13,2 9,8 5,7 2,4 -1,5 4,6 
Max -5,9 -2,3 6,9 10,9 14,6 17,9 20,7 18,0 15,7 10,1 4,2 -1,0 8,9 
Sunny 
Hill 
Min. -6,9 -3,8 5,6 8,7 11,7 15,3 17,9 15,0 13,7 8,9 3,7 -3,1 6,2 
Average -2,7 -1,6 1,4 6,1 10,8 15,1 17,5 16,7 13,3 8,8 3,7 0,0 7,3 
Max -4,5 -2,6 6,1 10,2 14,1 17,3 19,7 17,0 14,7 10,4 4,5 -2,0 8,7 
Sidesof 
Mavro 
Min. -7,9 -3,5 5,1 8,9 11,2 14,3 16,9 14,0 13,9 7,9 3,1 -2,8 5,2 
Source: Office hydro-metereologic Skopje, 2002. * The maximum monthly median temperatures ** the minimum monthly median 
temperatures 
 
Months 
Figure 3. The values of average monthly temperatures, average monthly maximum and minimum monthly averages from the 
meteorological  stations and sides of Mavrovo, Sunny Hill during 1971-2002 [1] 
Lower temperatures occur in January in all meteorological stations mentioned. In Tetovo it is -0.7ÛC, 
Gostivar -1.2ÛC, sides of Mavrovo,  -2.4ÛC and on the Sunny Hill -3.8ÛC [2]. 
Movement of temperature is also important as can be seen by seasons of the year. 
The data presented here reveals that average temperatures are higher in autumn than in the spring 
season, Gostivar has lower temperature than Tetovo. This is explained by the fact that Gostivar is found 
farther from the impacts of the Mediterranean climate through the Vardar valley than Tetovo. Also, it is 
important to mention that the values of air temperatures according to the seasons of the year are higher in 
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Hanet of Mavrovo than in the SunnyHill [1]. 
Table 3. Average temperatures during vegetative period and in different seasons during 1971-2002.  
Meterological Stations/ Winter 
Season 
Spring 
Season 
Summer 
Season 
Autumn 
Season  
Vegetative 
period 
Annual Temp. 
Tetovo 0,3 11,1 20,8 11,4 17,7 11,0 
Gostivar 0,5 10,2 19,8 11,0 17,0 10,4 
Sunny Hill -2,5 3,3 12,4 5,9 9,6 4,6 
Sides Mavrovo -1,3 5,8 15,7 8,3 12,5 7,1 
Source: SHMM, 2002. The data are processed 
 
Seasons 
Fig.4. Average temperatures during vegetative period and in different seasons during 1971-2002. [2] 
Temperature Inversion. Due to the large hypsometrical differences between the (last) Pollog hollow 
and the highest mountains of Sharr, inversion of temperatures is recorded. The phenomenon of air 
movement measures which create inversion are mainly seen in the months of autumn and winter when in 
relatively low temperatures exist in the last part of the hollow. Such phenomena are characteristic for the 
months of November, December and January, while rarely the temperature inversion appears also in the 
month of February. 
Winds
Due to its geomorphological and climatic characteristics Pollog hollow experiences common 
phenomena as a result of temperature changes.  Air-movement and impact of winds is determined by the 
terrain configuration. Frequency of wind north of Tetovo is from 220 percent and with an annual average 
power of 1.5 bofor and a speed of 1.6 m / sec.  North is windy throughout the year which reaches 
maximum level in April of 270 ‰ (average speed of 2.1 m / sec.). The wind speed is maximum in June 
and in December, with a speed of 26.5 m / sec. A northeast wind in the Polog Hollow appears with a 
speed of only 90 ‰, with average of 1.9 borof power and with a speed of 2.2 m / sec. More frequent 
winds in April have an average speed of 2.8 m / sec. It is peculiar to note that the maximum power of the 
wind reaches 8 bofors with a maximum speed of 19.0 m / sec. Northwest wind stands the frenzy of 
average speed of 76 ‰ with a speed of 1.5 m / sec. and with a power of 1.6 bofor. Maximum power of the 
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wind reaches 10 bofor, with top speed of 26.5 m / sec. Of course, winds that blow from other directions 
are of smaller speed and the most distinguishable are the south winds with a speed of 51 ‰, with average 
power of 1.7 bofor (maximum 7 bofor) and average speed 1.5 m / sec, while the maximum speed goes up 
to 13.9 m / sec. Western Wind is characterized by frenzy of 68 ‰, wind 48 ‰, southwest wind 44 ‰ and 
the south from 25 ‰. The speed of these winds move from 3 to 9.7 m / sec. depending on season of the 
year and rapid change of air temperature fronts in the area and surroundings.  Winds from south, 
southeastern, western and northwestern in Tetovo Hollow bring moisture, while the north wind, the 
northeastern, east and southeast bring mainly dryness [3]. 
Relative Humidity 
Air temperature and humidity are always in direct ratio. Naturally when air temperature rises, then 
relative humidity drops and vice versa. Air humidity is lower in the days of sobering and sunny, while 
higher on days with fog, overcast days and atmospheric precipitation [4] (Table 4; Fig. 5). 
Table 4. Monthly and annual average humidity during 1971-2002. 
ĻStation/ 
      Monthsĺ 
I II III IV V VI VII VIII IX X XI XII Mes.vjetore 
Tetovo 83 78 71 66 68 66 64 65 72 78 83 83 73 
Gostivar 78 78 77 72 71 67 66 67 73 76 80 80 74 
S. Hill 73 73 75 72 70 71 69 66 71 72 73 74 72 
Sides of 
Mavrovo 
81 77 74 68 66 67 66 69 75 76 74 78 73 
Source: EHMM, 2000. 
 
Months 
Fig. 5. Monthly and annual average humidity of the air during 1971-2002. 
The data for relative humidity in the Pollog hollow shows that there are significant differences 
between upper and lower Pollog, and oscillation are relatively small. [5] 
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Overcast 
Cloudiness is calculated as an important climatic element that depends on degrees of heat from the sun 
even on air temperature, air relative humidity, rainfall and others. Annual average cloudiness in the Polog 
hollow compared with other regions of the Republic of Macedonia, Central and Eastern Europe is higher. 
The value of 4.8 reaches cloudiness of ten in the Sun Hill to 5.9 tenths in Tetovo, while in Gostivar and 
sides of Mavrovo it ranges from 5.6 to ten (Table 5, Fig.6). 
Table 5. Movement of air relative cloudiness of Pollog Hollow during 1971-2002. 
ĻStation/ 
      Monthsĺ 
I II III IV V VI VII VIII IX X XI XII Avrg.Ann. 
Tetovo 7,6 7,0 6,8 6,4 6,1 5,4 4,0 3,7 4,4 5,6 7,0 7,4 5,9 
Gostivar 7,1 6,6 6,6 6,1 5,7 4,6 3,9 4,0 4,8 5,4 6,2 6,7 5,6 
Sunny Hill 5,2 5,1 5,9 5,6 5,1 4,5 3,5 3,3 3,8 4,5 5,4 5,5 4,8 
Sides of 
Mavrovo 
6,6 6,8 6,4 6,0 5,3 4,8 4,1 4,3 5,0 5,4 5,8 6,3 5,6 
Source: EHMM, 2000. 
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Fig. 6. Movement of air relative cloudiness of Pollog Hollow during 1971-2002. 
Data Table and Chart show that the monthly average cloudiness of Pollog hollow is greater during the 
winter months, and lower during the summer season. 
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